The study adds further data to documented examples of 'false positive' candida antibodies and indicates the need for care in the diagnostic interpretation of candida precipitin test results among groups of patients at risk of yeast overgrowth during their hospital stay.
Systemic forms of candidosis appear most frequently as opportunistic infections among hospital inpatients. The problems associated with the diagnosis and treatment of these serious infections is well documented.' 2 Candidosis is regarded as an endogenous infection, and Candida spp, in particular Candida albicans, are frequently found as commensals of the digestive tract of normal individuals. The prevalence of these yeasts is thought to be higher among hospital inpatients than in the general population. [3] [4] [5] Several factors are said to predispose patients to yeast overgrowth and to systemic infection. The most well known of these are antibacterial therapy, steroid therapy, trauma, and surgical stress.6-8 There have been numerous studies on the occurrence of yeasts among particular types of 'at risk' hospital inpatients but few attempts to monitor quantitatively the effect of various medical and surgical therapies on the distribution of yeasts among a wide variety of patients in one hospital. Such a survey would reveal yeast distribution patterns that would enable potential reservoirs for endogenous infection to be Received for publication 4 February 1980 identified and eliminated, where necessary, with prophylactic antifungal therapy.
The diagnosis of systemic candidosis is beset with difficulties. Isolation of yeasts from clinical material is not per se evidence of deep-seated infection; conversely, it can be difficult to recover the organism even from blood cultures in infected individuals.2 The detection of precipitating antibodies to cytoplasmic extracts of Candida spp is an aid to diagnosis of infection. Initially, the precipitin test was found to be both sensitive and specific when cytoplasmic antigens of C. albicans were used as test reagents.9 However, several recent studies have shown that precipitins to candida cytoplasmic antigens may be detected in the absence of overt candidosis in patients with chronic bronchitis,'0 pregnant women,11-13 burn patients,'4 patients with malignancies,'5 and patients who have undergone heart surgery. '2 16-20 In heart surgery patients there is evidence that the appearance of precipitins is related to an overgrowth of candida in the patient's digestive tract.20
The present study was undertaken to determine the prevalence of Table 3 . The distribution of yeast species from each sample site was similar in all groups of patients. C. albicans was the species most frequently recovered from the mouth, followed by C. glabrata (Table 3 ). The Table 3 Frequency of recovery of yeast species from mouth, rectum, and vagina among surgical and nonsurgical prevalence of C. glabrata was higher in samples from the rectum or vagina, where it accounted for onethird of all isolates. Furthermore, there was an overall tendency towards higher recoveries of C. glabrata from the rectum and vagina in samples taken after admission, but this was the only change in yeast flora discernible between admission and postadmission samples (Table 3) . Among surgical patients, the percentage frequencies and quantities of yeasts from the mouth were highest in the group of antibiotic-treated patients (group 2), and the lowest were in the heart surgery group (group 3), who were receiving antifungals pre-and post-operatively, but this difference was not reflected in rectal and vaginal yeast isolations (Table  4 ). In each of the three groups of surgical patients there was usually a tendency for both the frequency and quantity of yeasts isolated from the mouth to rise postoperatively. This trend was seen most clearly in the open-heart surgery group where significant increases in both frequency and quantity of yeasts isolated in the 0-4 days post surgery period were followed by a drop from 5 to 11 days (the period of postoperative antifungal prophylaxis) with further increases from 12 to 35 days (when antifungals were discontinued). Similar but less pronounced postoperative increases in yeast isolations were seen in rectal and vaginal samples.
The frequency of yeasts isolated from the mouths of the group of surgical patients without factors predisposing to candidosis (group 1) and those treated with antibiotics (group 2) changed little during the postoperative period (Table 4) , but an increase in frequency and quantity of yeast was apparent in postoperative rectal and vaginal samples. The increased frequencies were statistically significant in group 1 patients.
Yeast isolations among nonsurgical patients varied substantially within the subgroups (Table 5 ). In the majority of these patients the frequency and quantity of yeasts isolated from the mouth rose during their stay in hospital and was higher in those receiving antibiotic (group 5) or steroid (group 6) therapy than in those without factors said to predispose to yeast overgrowth (group 4). This trend was not reflected in yeast isolations from the vagina 6 % with C. parapsilosis cytoplasmic extract, and 14% with C. albicans mannan. The corresponding data for sera taken 5 to 11 days after surgery (surgical patients) or admission (nonsurgical patients) were 67 %, 35 %, 28 %, and 48 %, respectively.
The overall pattern of increase was most marked among the three groups of surgical patients (Table 6) where the frequencies of candida precipitins to all four antigens were increased significantly after surgery except for precipitins to C. albicans culture filtrate and cytoplasmic extract in the group of antibiotic-treated patients (group 2), though even in these cases a considerable increase in frequency, albeit statistically insignificant, was apparent.
Among nonsurgical patients the rise in frequency of precipitins was less dramatic (Table 7 ). In the patients without additional predisposing factors (group 4), precipitins to the two cytoplasmic extracts were detected more often 9 to 11 days after admission, but no increase was seen in the frequency of precipiOdds and Evans tins to filtrate and mannan antigens of C. albicans. The number of patients sampled 9 to 11 days after admission in the steroid-treated group (group 6) was too small to allow analysis. None of the increases in detectable precipitins among the diabetics (group 7) were significant, but there was a significant rise in the frequency of precipitins to all antigens except C. albicans culture filtrate among the antibiotic-treated patients (group 5).
Discussion
Although none of the patients included in this study showed signs or symptoms of superficial or deepseated candidosis, many were found to harbour large numbers of potentially pathogenic yeasts.
The frequency of yeasts among the patients on admission to hospital compares well with previously published data on hospital patients. The high proportion of C. albicans isolates from the mouth and the lower frequency of this species in rectal and vaginal samples also agrees well with previous surveys of yeast flora among hospital patients. 2 The frequency of the carriage of yeasts increased during their period in hospital, and this is consistent with the findings of Stone et al. 5 The debilitative effects of illness in general and of surgery in particular predispose patients to overgrowth of yeasts in the gut. The overgrowth was more marked among patients whose treatment or illness was of a kind known to predispose to candidosis.2 In the case of surgical patients, the overgrowth occurred in the immediate postoperative period, whereas in non- 
